Abstract We report two elderly patients with seronegative Sjögren syndrome who showed benign swelling of the pancreas on computed tomography. Immunostaining of the biopsied lip tissue or serum examination confirmed an increase in production of IgG4, leading to a diagnosis of autoimmune sclerosing pancreatitis (ASP) as a cause of the asymptomatic swelling of the pancreas. Sicca symptoms and ASP spontaneously improved in one patient, and the other responded well to oral prednisolone. Seronegative Sjögren syndrome and ASP can concurrently occur as a clinical manifestation of the IgG4-related systemic disorder, particularly in elderly subjects, and, in such a case, corticosteroid may be a potent therapeutic option.
Introduction
Autoimmune sclerosing pancreatitis (ASP) is characterized by diffuse or localized swelling of the pancreas with narrowing of the main pancreatic duct, which is ascribed pathologically to fibrosis with infiltration of plasma cells and lymphocytes [1] . Immunological abnormalities are considered to play an important role in the pathogenesis of ASP based on the presence of autoantibodies and hypergammaglobulinemia, particularly an increase in serum IgG4 in the active phase [1] [2] [3] . Here, we describe two elderly patients who manifested dry mouth and/or remarkable swelling of bilateral submandibular glands as initial symptoms without anti-SS-A and anti-SS-B antibodies in serum. Both patients were clinically diagnosed as having seronegative Sjögren syndrome, and the coexistence of asymtomatic ASP was recognized by radiological examination and immunological abnormalities such as increased levels of IgG4 in serum and predominant infiltration of IgG4-positive plasma cells in the biopsied lip tissue. We postulate that seronegative Sjögren syndrome and ASP may have developed with a common immunopathogenesis related to IgG4 in our patient.
Case report

Case 1
A 68-year-old man noticed dryness in both eyes and the mouth with no precipitating cause or significant previous history. He visited our hospital 2 years later because of gradual worsening of these symptoms. Physical examination showed dryness of the oral mucosa and tongue without obvious swelling of salivary glands. Routine laboratory data demonstrated no abnormal findings in either hematology or blood chemistry. Both the erythrocyte sedimentation rate [(ESR) 3 mm/h, normal 3-11 mm/h] and C-reactive protein [(CRP) 0.02 mg/dl, normal <0.1 mg/dl] were within normal limits, and no positive results were obtained for antinuclear antibodies, including anti-SS-A and anti-SS-B or rheumatoid factor. No increase in gammaglobulin or IgG in serum was seen, and the IgG subclass showed normal levels of IgG4 (25 mg/dl, normal <70 mg/dl). Both the Schirmer and gum tests were positive. A lip biopsy demonstrated remarkable infiltration of lymphocytes and plasma cells, predominantly IgG4-positive cells, in the minor salivary gland (Fig. 1b) . Diffuse swelling of the pancreas was seen on computed tomography (CT) (Fig. 1a) . Sicca symptoms of the patient gradually improved with sedatives alone, and the follow-up CT demonstrated spontaneous reduction in the swelling of the pancreas 2 months later.
Case 2
A 67-year-old man developed non-painful swelling in the bilateral submandibular glands and dryness of the mouth with no precipitating cause. He visited our hospital 6 months later because of a gradual increase in the size of these glands. Physical examination showed no abnormal findings other than remarkable swelling of the bilateral submandibular glands and a dry tongue. Inflammatory reactions, including CRP (0.11 mg/dl) and ESR (3 mm/h), were within normal limits, and no abnormal findings were seen in other routine laboratory data such as hepatic and renal indices. No positive results were obtained for antinuclear antibodies, including anti-SS-A and anti-SS-B, or rheumatoid factor, but serum immunoglobulin showed an elevated level of IgG (4,500 mg/dl), particularly of IgG4 (1,185 mg/dl). Both the Schirmer and gum tests were positive. Lip biopsy demonstrated slight infiltration of lymphocytes and plasma cells in the minor salivary gland, but a predominant increase in IgG4-positive cells was not obvious. Abdominal CT demonstrated swelling in the body and tail of the pancreas (Fig. 1c) , and, in these areas, irregular narrowing of the main pancreatic duct was seen on endoscopic retrograde cholangiopancreatography (ERCP). Positron emission tomography (PET) showed marked uptake in the bilateral submandibular glands and in the pancreas, particularly in the body and tail (Fig. 1d) .
Six months later, oral prednisolone was started at a dose of 40 mg/day because of persistent swelling of both submandibular glands and the pancreas with a gradual increase in serum levels of IgG. The dryness in the mouth quickly improved in parallel with a decrease in the size of the submandibular glands and serum levels of IgG. The follow-up CT demonstrated reduction in the swelling of the pancreas 3 months later.
Discussion
These patients manifested sicca syndrome with or without non-painful swelling of the bilateral submandibular glands with no precipitating cause or significant previous history. Both the Schirmer test and reduced salivary flow were positive, and lip biopsy demonstrated infiltration of lymphocytes and plasma cells, leading to a diagnosis of Sjögren syndrome according to the classification criteria reported previously [4] . As anti-SS-A and anti-SS-B antibodies in serum were negative, these patients were classified as having seronegative Sjögren syndrome. These patients showed four notable clinical features. First, both patients were elderly men, although Sjögren syndrome occurs predominantly in young-to middle-aged women. Second, the patients showed asymptomatic swelling of the pancreas. Case 2 demonstrated irregular narrowing of the main pancreatic duct on ERCP and marked uptake in the pancreatic body as well as in the bilateral submandibular glands on PET. Although in case 1 ERCP was not performed, the etiology of the swelling of the pancreas was Fig. 1 Case 1 showed swelling of the pancreas on CT (a) and a predominant increase in IgG4-positive cells (arrows) in the minor salivary gland on immunostaining of the biopsied lip tissue (b) (bar =100 μm). In case 2, CT and PET demonstrated swelling of the pancreas, particularly in the body and tail (c), and marked uptake in these parts (d), respectively strongly suspected to involve an inflammatory process because of its spontaneous regression. Third, both patients showed a good clinical outcome: improvement of sicca syndrome with or without corticosteroid treatment in conjunction with reductions in size of the pancreas and bilateral submandibular glands. Fourth, both patients showed involvement of IgG4. Case 1 showed a predominant increase in IgG4-positive cells in the minor salivary gland on immunohistochemical examination, although serum levels of this subclass and total IgG were within normal limits. This discrepancy may be explained by the difference of time and disease phase between the lip biopsy and sampling of serum. In case 2, an increase in IgG4-positive cells in the biopsied lip tissue could not be confirmed, but levels of this subclass and total IgG in the serum were rather high. These clinical findings suggested that swelling of the pancreas in both patients was attributable to ASP.
ASP is recognized as a clinical manifestation of IgG4-related systemic disorders [5, 6] and is often associated with sclerosing cholangitis and/or retroperitoneal fibrosis [7, 8] . Recent serological and immunohistochemical studies suggested that Mikulicz disease may also belong to IgG4-related disorders [9, 10] , and the clinical picture of case 2 was compatible with this disease with regard to nonpainful swelling of the bilateral submandibular glands. As there was clinical evidence in the peripheral blood or biopsied lip tissue suggestive of involvement of IgG4, ASP and seronegative Sjögren syndrome in these patients may have resulted from a common immunopathogenesis. IgG4 may play a central role in the pathogenesis in some patients with seronegative Sjögren syndrome, and, in such cases, corticosteroid therapy is probably a potent therapeutic option when clinical symptoms persist or gradually worsen. Even in cases in which there are no signs or symptoms suggestive of pancreatitis, ASP should be considered as a possible associated disorder in patients with seronegative Sjögren syndrome, particularly in elderly subjects, and serological and immunohistochemical studies for IgG4 are important in the diagnostic procedure.
